General
All reactions were performed in a glass vial under nitrogen atmosphere. Anhydrous solvents were distilled in small scale with CaH2 or sodium and stored under N2. The boiling point of petroleum ether is between 60 o C and 90 o C. For chromatography, 200-300 mesh silica gel (Qingdao, China) was employed. 1 H and 13 C NMR spectra were recorded at 400 MHz and 100 MHz with Varian Mercury 400 spectrometer, or 300 MHz and 75 MHz with Bruker ARX 300 at ambient temperature. Chemical shifts are reported in ppm relative to chloroform ( 1 H,  7.26; 13 C,  77.00), DMSO ( 1 H,  2.50; 13 C,  39.52). IR spectra were recorded with a Nicolet AVATAR 330 FT-IR spectrometer.
Mass spectra were obtained on a Waters Auto Purification LC/MS system. HMRS were obtained on a Bruker Apex IV FTMS spectrometer. All catalysts and ligands were purchased from Sigma-Aldrich. All alkyl isonitriles are commercially available, unless stated otherwise.
Typical procedure for the formation of 2H-Pyrrol-2-imines.
To a dry 5 mL tube equipped with a magnetic stir bar, [Rh(COD)Cl]2 (0.004 mmol, 1.8 mg) and DPPE (0.008 mmol, 3mg) was added to freshly distilled 1,4-dioxane (2 mL). The tube was sealed, evacuated and refilled with nitrogen. Then, vinyl azides 1a (0.15 mmol, 22 mg) and Ar-NC 2a (0.16 mmol, 22 mg) was added and the reaction mixture was stirred at room temperature until 1a disappeared, which was detected by TLC. Then t-BuNC 3a (0.18 mmol, 15 mg, 0.1 M in 1,4-dioxane) was added and the mixture was stirred at 120 o C for 40 min. Upon the reaction completed, the mixture was concentrated under reduced pressure. The resulting crude residue was purified via column chromatography on silica gel (PE : EtOAC = 30 : 1) to afford the desired product 4aa (48 mg, 94%).
Typical process for synthesis of vinyl azide.
To a stirred solution of ICl (2.2 mmol) in MeCN (4 mL), NaN3 (4 mmol) was added at rt. 1.5 h later, the reaction mixture was cooled to 0 °C, and a solution of alkene (2 mmol) in MeCN (4 mL) was added. After 5 h, the mixture was partitioned between Et2O and H2O, and the organic phase was separated, dried (Na2SO4) and concentrated.
The crude product was dissolved in Et2O (6 mL), and t-BuOK (3.1 mmol) was added. The mixture was stirred for 5 h at rt, then partitioned between EtOAc and H2O, and the organic phase was separated, dried (Na2SO4) and concentrated. The residue was chromatographed with petroleum as eluent to afford the (1-azidovinyl)benzene (1a) in 1.6 mmol, 229 mg, 79% yield.
In a flask with a magnetic bar, Ag2CO3 (0.2 mmol) was suspended in DMSO (4 ml). Phenylacetylene (2 mmol), TMSN3 (4 mmol) and H2O (4 mmol) were added to flask, respectively. Then the mixture was heat to 80 o C. After 1 h, the mixture was partitioned between Et2O and H2O, and the organic phase was separated, dried (Na2SO4), and concentrated. The residue was chromatographed with petroleum as eluent to afford the (1-azidovinyl)benzene 4aq with large steric hindrance (dimethylphenyl substrated), has a slow tautomerism at room temperature. 
